buffer (pH 7.5) containing 0.1 M mercaptoethanol. Then the pH of this material was adjusted to 4.1 by the addition of concentrated acetic acid, monitoring the pH with a pH meter, and this sample was allowed to stand for 3 h at 4•Ž. The precipitate that occurred was collected by centrifugation at 20,000 g for 15 min, dissolved in 250 ml of 0.05 M TrisHCl buffer (pH 8.8) containing 0.01 M mercaptoethanol, and dialyzed against this buffer using "Spectra por 6"dialysis tubing (Spectrum Medical Ind.), through which substances with more than 1,000 molecular weight can not pass. In this acid-precipitation step, the dark brown material of the culture medium could be removed from the proteolytic fraction. The acid-precipitated fraction was applied to a column (2 by 30 cm) of DEAE-cell-ulose equilibrated with 0.05 M tris-HCl buffer (pH 8.8) containing 0.01 M mercaptoethanol and washed with this solution. Then the column was eluted with a linear gradient concentration of NaCl, generated by 270 ml of 0.05 M Tris-HCl buffer (pH 8.8) containing 0.01 M mercaptoethanol and 0.6 M NaCl in an equal volume of 0.05 M Tris-HCl buffer (pH 8.8) containing 0.01 M mercaptoethanol. As illustrated in Fig. 1 , proteolytic enzymes eluted in two peaks. The enzymes eluted in an early peak and a late peak were designated protease I and II, respectively. The two proteases were further purified separately. Protease I and II were concentrated using a rotary evaporator in vacuo and chromatographed on a Sephadex G-75 column (2.6 by 80 cm) using 0.05 M Tris-HCl buffer (pH 7.5) containing 0.01 M mercaptoethanol and 0.15 M NaCl. The active fractions were combined, concentrated, dialyzed, and then subjected once more to gel filtration on Sephadex G-75 by the same method as the first gel filtration. The active fractions of protease I and II from the second gel filtration were used for their biochemical characterization.
The purity of both preparations was examined by polyacrylamide gel electrophoresis. A single protein band stained by Coomassie brilliant blue R 250 was observed in the gel of protease I preparation, however, several stained bands appeared in the protease II preparation.
Molecular weights were determined by the method of Andrews5) on a Sephadex G-75 column, comparing the elution volumes of standard proteins and of the proteolytic activities of both enzymes (Fig. 2) . The molecular weights of protease I and II were estimated to be 16,000 and 10,000, respectively. Each purified protease preparation was dialyzed against 1% glycine solution containing 0.01 M mercaptoethanol and applied to a Although no report on protease of S. epidermidis has been found those of the closed species, S. aureus have been purified and characterized by several investigators. Drapeau et al.7) purified protease of S. aureus from culture supernatant by the sequential procedures including ammonium sulfate precipitation, acetone precipitation, DEAE-cellulose column chromatography, and preparative electrophoresis on polyacrylamide gel. In the step of DEAE-cell-ulose column chromatography, they also obtained two peaks of proteolytic activity, however, further purification of the protease eluted in an early peak was neglected. The purified protease was inhibited by DFP but not by EDTA. Its molecular weight was 11,400. Protease I in the present study is common to this enzyme as for DFP-sensitivity and EDTA-insensitivity.
Arvidson et al.8) and Arvidson9) also isolated extracellular proteases from S. aureus8,9). These were not serine-type protease and the two were EDTA-sensitive.
Proteae II described by them (Mr =16,000, DFP-sensitive, pI=9.4, EDTA-insensitive, thiol enzyme) is similar to our protease II, except for it's EDTA-sensitivity.
Later, Bjorklind and Arvdson10) investigated the production of serine protease in 170 Staphylococcus aureus strains isolated from clinical sources. Of which 57% of the strains were confirmed to produce the protease.
